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0929-6646/Copyright ª 2016, Formosa
BY-NC-ND license (http://creativecomBackground/purpose: The association between adverse mental health and unhealthy lifestyle
behaviors in migrant workers remains poorly defined in Chinese rural-to-urban migrants.
Methods: A cross-sectional study was conducted regarding health-related behaviors in 5484
migrants (51.3% males) employed in Shanghai for at least 6 months. The Chinese version of
the Symptom Checklist-90-Revised (SCL-90-R) was used to assess migrant mental health status.
Logistic regression was applied to determine the contribution of adverse mental health to life-
style behaviors.
Results: Of the 5484 migrants, 21.1% had potential mental health problems and 63.1% had an
unhealthy lifestyle. The three most prevalent mental disorders were obsessionsecompulsions
(OeC; 13.7%; 751/5484), interpersonal sensitivity (I-S; 11.0%; 603/5484), and hostility (HOS;
10.8%; 590/5484). Compared with the male participants, the female participants exhibited
significantly increased mean scores for phobic anxiety (PHOB) and anxiety (ANX)
(p < 0.001). Logistic regression indicated that after adjustment for potential confounding fac-
tors in both genders, an unhealthy lifestyle score was significantly associated with all nine sub-
scales of the SCL-90-R. The male participants with psychoticism [PSY; odds ratio (OR)Z 4.908,
95% confidence interval (CI) 2.474e9.735], ANX (OR Z 4.022, 95% CI 2.151e7.518), or depres-
sion (DEP; OR Z 3.378, 95% CI 2.079e5.487) were the most likely to have an unhealthy life-
style. In the female participants, an unhealthy lifestyle was most associated with HOS
(OR Z 2.868, 95% CI 2.155e3.819), PSY (OR Z 2.783, 95% CI 1.870e4.141), or DEP
(OR Z 2.650, 95% CI 1.960e3.582).have no conflicts of interest relevant to this article.
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Mental health and lifestyles in migrant workers 91Conclusion: Lifestyle behaviors were significantly associated with mental health in rural-to-
urban migrant workers, and these findings indicate the need to develop targeted psychological
interventions to foster healthy lifestyles in migrants.
Copyright ª 2016, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).Introduction
Chinese individuals who become migrant workers move
from impoverished rural areas to thriving cities to seek
better job opportunities and pursue dreams of a better
life. These workers greatly contribute to the economic
growth of developed regions. In 2014, the number of
migrant workers in China reached 274 million and has
subsequently continued to increase.1 However, migrant
workers face many challenges, such as economic pressures,
work load, family separation, discrepancies between ex-
pectations and reality, and acculturative stress.2 These
challenges may influence their mental health. Studies
regarding the health of Chinese rural-to-urban migrants
have demonstrated that mental disorder is a substantial
health problem.3e5 Zhang et al6 have demonstrated that
the mental health of Chongqing migrant workers was
significantly worse than the Chinese norm. A study by Hu
et al7 concluded that compared with permanent urban
residents, rural-to-urban migrants in China had an
increased prevalence of symptoms related to insomnia.
Mental disorders are also associated with international
migration; for example, migration from Mexico to the
United States has been associated with a dramatic increase
in psychiatric morbidity.8
Kirmayer et al9 identified several migration-related
factors that could influence mental health, such as the
exposure to harsh living conditions, disruption of social
support, and unemployment. Psychological factors may
interfere with the ability to engage in healthy lifestyle
behaviors, which are important determinants of disease
and mortality and thus fundamental to public health.
Bonnet et al10 demonstrated that anxiety and depression
were significantly associated with physical inactivity, an
unhealthy diet, and smoking habits in patients at risk for
cardiovascular disease. Piwonski et al11 reported that in-
dividuals with depressive symptoms were characterized by
unhealthy lifestyles compared with healthy individuals.
However, to our knowledge, an association between mental
health and healthy lifestyles in Chinese rural-to-urban
migrant workers has not been previously investigated.
The aim of the current study was to determine whether
there is an association between adverse mental health and
unhealthy lifestyle behaviors in Chinese migrant workers.
As migrants may suffer from various mental health prob-
lems, we utilized the Chinese version of the Symptom
Checklist-90-Revised (SCL-90-R),12 which comprised nine
primary symptom dimensions. Multiple healthy behaviors of
the migrants were simultaneously investigated, which were
subsequently used to create a composite unhealthy
behavior score that reflected the extent of the individuals’
healthy behaviors.Methods
Study population
The present assessment of mental health status and health-
related lifestyle behaviors was conducted between August
2012 and October 2012, based on a previous cross-sectional
study of migrant workers in Shanghai.13 The inclusion
criteria for the study population consisted of male or fe-
male migrant workers, 18e65 years of age, with at least
6 months of residency.
A multistage, proportionally stratified, cluster random
sampling procedure was employed to recruit participants.
The participants were recruited from four of the eight
urban districts (Xuhui, Putuo, Changning, and Yangpu) and
three of the eight rural districts (Pudong, Jiading, and
Qingpu) in Shanghai. A community health service center
was randomly selected in each of the seven districts, spe-
cifically, the Cao Hejing, Changzheng, Xinjing, Yinhang,
Sanlin, Huangdu, and Huaxin community centers.
Among the service populations of the selected health
service centers, cluster random sampling was conducted
according to the size of the workplace. In large-scale work-
places ( 500 employees), the migrants were cluster
sampled according to the workgroup, and the number of
migrants was 200. Inmoderate-scale workplaces (100e500
employees), the number of migrants was  150. In small-
scale workplaces ( 100 employees), all migrants were
investigated. Furthermore, migrant workers were sampled
from six occupations: (1) manufacturing; (2) construction;
(3) hospitality; (4) domestic service; (5) small business; and
(6) recreation/leisure. The number proportion of migrant
workers was required to meet the occupation proportion
based on the Shanghai government’s statistics. Written
informed consent was obtained from all volunteers.
The general practitioners and nurses were trained prior
to the investigation; the training included the investiga-
tional procedure. Assistance was provided to the partici-
pants who had difficulty regarding the completion of the
questionnaire (primarily because of limited years of edu-
cation), and the questionnaires were reviewed after
completion.
The Ethics Committee of Zhongshan Hospital of Fudan
University, Shanghai, China approved the study protocol
(B2013-138).Assessment of variables
Mental health
Mental health was evaluated by a Chinese version of the
SCL-90-R,12 which is a self-report mental health
92 H. Yang et al.questionnaire administered to examine mental status; its
reliability and validity have been demonstrated by several
studies.14e16 It is a 90-item symptom inventory designed to
measure current psychological symptom status and requires
w12e20 minutes to administer. Each item of the ques-
tionnaire is rated by the patient on a five-point scale of
distress from 0 (none) to 4 (extreme). The SCL-90-R com-
prises the following nine primary symptom dimensions:
somatization (SOM), obsessionsecompulsions (OeC), inter-
personal sensitivity (I-S), DEP, ANX, hostility (HOS), phobic
anxiety (PHOB), paranoid ideation (PAR), and psychoticism
(PSY).17 Each of the nine symptom dimensions is assessed
with 6e13 items. The score on each dimension represents
the mean score of all items of the dimension and directly
reflects the severity of the mental health problem. Ac-
cording to a previously study,12 subscale scores  2 were
suggestive of potential mental health issues.
Lifestyle behaviors
Six lifestyle behaviors were investigated, including smoking
status, alcohol consumption, duration and quality of sleep,
breakfast patterns, frequency of regular meals, and fre-
quency of fruit and vegetable consumption.
Smoking status was dichotomized as current smokers
(with a history of smoking in the past 30 days) versus pre-
vious smokers ( 100 cigarettes in their lifetime) /non-
smokers, according to previously published analyses.18 One
point was allocated to current smokers.
Alcohol consumption was assessed by the Alcohol Use
Disorders Identification Test-Consumption questionnaire
(AUDIT-C)19 and was dichotomized as nonhazardous alcohol
use versus hazardous alcohol use, with one point for the
latter.
The average hours per night spent sleeping over the
previous month was reported by participants. One point
was allocated for < 7 hours of sleep or > 9 hours of sleep,
as previously established as risk factors for health.20
Breakfast habits, frequency of fruit and vegetable con-
sumption, and frequency of regular meals were dichoto-
mized into “almost daily” versus “no daily”, with one point
for the latter.
A lifestyle score was calculated based on these six fac-
tors, similar to previously described studies.21e28 The life-
style behavior of the migrant workers was dichotomized
into two subcategories according to total score: healthy (0
point) or unhealthy (1e6 points).Statistical analysis
The data are presented as percentages or means and
standard deviations. Significant differences between groups
were calculated using Chi-square tests for the percentages
and unpaired t tests for the mean values. The associations
between mental disorders and an unhealthy lifestyle score
were assessed via logistic regression. The logistic regression
model was fitted using the unhealthy lifestyle behavior
categories as the dependent variables and the nine di-
mensions of the SCL-90-R as the independent variables.
Adjustments were made for confounding factors, including
age, occupation, workplace scale, educational attainment,
marital status, accompanying child/children, salary, yearsof residency in Shanghai, cities experienced, daily work
hours, weekly workdays, type of residence, chronic dis-
ease, blood pressure, and body mass index (BMI). The odds
ratios (ORs) and 95% confidence intervals (CI) were calcu-
lated. A two-tailed alpha with p < 0.05 was considered
significant. The analyses were conducted using SPSS soft-
ware, version 17.0 (SPSS Inc., Chicago, IL, USA) and SAS
software, version 9.2 (SAS Institute, Cary, NC, USA).
Results
Participant characteristics
Of the 5855 participants approached, the complete ques-
tionnaire responses without missing data were included
from 5484 (93.7%) participants. It was determined that the
average age of the participants was 34.3  10.5 years, and
51.3% of the participants were males; 50.9% of the partic-
ipants completed junior high school, and 24.1% of the
participants completed high school; 73.3% of the partici-
pants were married, and 70% of the participants had chil-
dren; 77.1% of the participants earned Chinese Yuan (CNY)
1500e3500/mo; and 68.7% of the participants
worked > 5 d/wk (Table 1).
Mental health of the migrant population
According to the criteria (i.e., subscale scores  2, which
were suggestive of potential mental health issues12), of the
5484 participants in the study, 1159 (21.1%) individuals had
potential mental health problems, which included 598
(21.3%) men and 561 (21.0%) women (Figure 1; Table 2). Of
the nine primary symptom dimensions tested, the three
most prevalent mental health problems were OeC (13.7%;
751/5,484), I-S (11.0%; 603/5,484), and HOS (10.8%; 590/
5484). Compared with the male participants, the female
participants had significantly increased PHOB and ANX
scores (p < 0.001 and p Z 0.013, respectively; Table 2).
Health-related lifestyle behaviors of the migrant
workers
In the current study, only 36.9% of the participants
exhibited healthy lifestyle scores (Table 3). Compared with
the female participants, the male participants reported
significantly increased rates of smoking and alcohol con-
sumption (p < 0.001). The female participants also re-
ported an increased frequency of fruit and vegetable
consumption and exhibited a healthier lifestyle compared
with the male participants (p < 0.001).
Associations between mental disorders and an
unhealthy lifestyle score
As indicated by the logistic regression analysis, after
adjustment for potential confounding factors in both
genders, an unhealthy lifestyle score was significantly
associated with all nine subscales of the SCL-90-R
(Figure 2). The male participants who were most likely
to engage in an unhealthy lifestyle scored positive for PSY
Table 1 Prevalence of mental health problems among rural-to-urban migrant population by socio-demographic characteristics
and physical health.
Variables Totala Mental health problemsb c2 p
N %
Age (y)
 32 2645 599 22.6 7.01 0.008
> 32 2839 560 19.7
Gender
Male 2811 598 21.3 0.07 0.795
Female 2673 561 21.0
Occupation
Manufacturing 2513 585 23.3 60.52 <0.001
Construction 769 134 17.4
Hospitality 385 52 13.5
Domestic service 574 111 19.3
Small business 635 101 15.9
Recreation/leisure 608 176 28.9
Workplace scale
Large 1500 320 21.3 0.15 0.929
Moderate 1942 413 21.3
Small 2042 426 20.9
Educational attainment
Elementary or lower 1004 142 14.1 68.48 <0.001
Junior high school 2789 560 20.1
High school 1320 347 26.3
College 371 110 29.6
Marital status
Married 4019 740 18.4 77.20 <0.001
Single 1331 372 27.9
Cohabitating 86 36 41.9
Divorced or widowed 48 11 22.9
Accompanying children
No children 1645 442 26.9 48.02 <0.001
Cohabiting children 1846 361 19.6
Children residing elsewhere 1993 356 17.9
Salary
< 1500 RBM 485 86 17.7 10.17 0.017
1500e2500 RBM 2528 559 22.1
2500e3500 RBM 1699 332 19.5
 3500 RBM 772 182 23.6
Years of residency (y)
< 1 735 158 21.5 0.23 0.893
1e5 2432 507 20.8
 5 2317 494 21.3
Number of cities resided in
1e2 4066 810 19.9 13.88 <0.001
 3 1418 349 24.6
Daily working hours
< 8 80 10 12.5 13.13 0.004
8 2583 503 19.5
8e11 1681 385 22.9
 11 1140 261 22.9
Weekly working days
 4 156 40 25.6 17.86 <0.001
5 1564 310 19.8
6 2247 529 23.5
7 1517 280 18.5
Type of residence
Collective dormitory 1555 311 20.0 21.67 <0.001
(continued on next page)
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Table 1 (continued )
Variables Totala Mental health problemsb c2 p
N %
Renting with others 636 164 25.8
Renting as a family 2297 440 19.2
Renting alone 754 186 24.7
Owning a living place 242 58 24.0
Chronic diseasesc
Without 5035 1030 20.5 16.93 <0.001
With 449 129 28.7
Blood pressured
Normal 4939 1071 21.7 9.03 0.003
Abnormal 545 88 16.1
BMIe
Underweight 346 98 28.3 18.12 <0.001
Normal 3655 789 21.6
Overweight/obesity 1483 272 18.3
BMI Z body mass index; RMB Z Ren Min Bi.
a n Z 5484.
b n Z 1159.
c Chronic diseases included hypertension, ischemic heart disease, diabetes, chronic obstructive pulmonary disease, asthma, renal
dysfunction, abnormal liver function, rheumatoid arthritis, osteoarthritis, or mental illness.
d Blood pressure was measured on the spot only once (normal blood pressure defined as < 140/90 mmHg and abnormal blood pressure
as  140/90 mmHg).
e BMI was calculated from self-reported height and weight according to Chinese adult overweight and obesity prevention and control
guidelines, a BMI < 18.5 indicating underweight, a BMI between 18.5 and 24 normal weight, and a BMI  24 overweight or obesity.
94 H. Yang et al.(OR Z 4.908, 95% CI 2.474e9.735), ANX (OR Z 4.022, 95%
CI 2.151e7.518), or DEP (OR Z 3.378, 95% CI
2.079e5.487). In the female participants, the mental
health problems most associated with an unhealthy life-
style were HOS (OR Z 2.868, 95% CI 2.155e3.819), PSY
(OR Z 2.783, 95% CI 1.870e4.141), or DEP (OR Z 2.650,
95% CI 1.960e3.582).Figure 1 Symptom profile for migrant workers by gender.
IeS Z interpersonal sensitivity; OeC Z obsessionsecompulsi
PSY Z psychoticism; SOM Z somatization.Discussion
To investigate the association between adverse mental
health and unhealthy lifestyle behaviors in Chinese rural-
to-urban migrants, we conducted a cross-sectional study in
5484 migrants in Shanghai. Lifestyle behaviors wereANX Z anxiety; DEP Z depression; HOS Z hostility;
ons; PAR Z paranoid ideation; PHOB Z phobic anxiety;
Table 2 SCL-90-R subscale scores of the migrant workers according to gender.
Totala Malesb Femalesc pd
Somatization (SOM) 1.30  0.41 1.29  0.42 1.31  0.40 0.188
Obsessionsecompulsions (OeC) 1.39  0.50 1.38  0.50 1.40  0.50 0.300
Interpersonal sensitivity (IeS) 1.33  0.47 1.33  0.48 1.33  0.46 0.712
Depression (DEP) 1.29  0.44 1.29  0.43 1.30  0.44 0.329
Anxiety (ANX) 1.24  0.39 1.22  0.38 1.25  0.40 0.013
Hostility (HOS) 1.31  0.48 1.31  0.48 1.31  0.47 0.898
Phobic anxiety (PHOB) 1.20  0.37 1.16  0.33 1.24  0.41 0.000
Paranoid ideation (PAR) 1.27  0.44 1.28  0.45 1.27  0.42 0.130
Psychoticism (PSY) 1.22  0.38 1.23  0.39 1.21  0.36 0.050
Global severity index 1.29  0.39 1.28  0.39 1.30  0.39 0.290
Data are presented as mean  standard deviation.
SCL-90-R Z Symptom Checklist-90-Revised.
a n Z 5484.
b n Z 2811.
c n Z 2673.
d Males compared with females.
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women migrant workers.
The current study indicated that 21.1% of the migrant
workers could be classified as mentally unhealthy. This
prevalence rate was lower than most previously reported
studies6,29,30; however, the rate was similar to several
studies.31,32 The mental health conditions of migrants in
various individual and social environments may differ. Our
findingmay be explained by the criterion of at least 6months
of residency in Shanghai, which could thus represent a more
settled population compared with previous investigations.
In general, thementally unhealthymigrant workers in the
current study experienced more symptoms related to OeC,
IeS, andHOS. These findingswere consistentwith the results
of Wong et al33 and Dai.34 OeC are characterized by irre-
sistible thoughts, impulses, and actions that are unnecessary
to the individual. IeS focuses on feelings of personal in-
adequacy and inferiority in comparisons with other in-
dividuals. HOS comprises thoughts, feelings, or actions that
are characteristic of a negative affect state of anger.17 In
China, individuals who migrate from rural to urban areas doTable 3 Lifestyle behaviors of the migrant workers according t
Smoking status Former smoker/never sm
Current smoker
Alcohol consumption Nonhazardous alcohol use
Hazardous alcohol use
Sleep duration 7e9 h
< 7 or > 9 h
Breakfast habits Almost every day
Fruit & vegetable consumption Almost every day
Regular meals Almost every day
Lifestyle score Healthy
Unhealthy
Data are presented as n (%).
a n Z 2811.
b n Z 2673.so mainly for economic reasons. However, because of the
household registration system, migrant workers cannot reg-
ister as formal residents in cities; therefore, they are not
entitled to equal interests or rights. Most migrant workers in
cities belong to the lower socioeconomic rank.35 This
inequality may lead to sustained, meaningless, and adverse
thoughts and feelings in migrant workers. For example,
symptoms of OeC in migrants may originate from social
isolation, teasing, or bullying. These symptoms can cause
problems in relationships and interfere with the ability to
study or work. IeS is also a mental problem characteristic of
migrants. Compared with urban residents, migrant workers
may experience low self-esteem, gloominess, and feelings of
being treated unfairly. It is difficult for these workers to
establish favorable interpersonal interactions with local in-
habitants because of their unequal status. Within some
migrantworker groups, it is also difficult for these individuals
to form long-term friendly relationships because of the
transitory nature of their lives and competition. However,
some migrants migrating in groups from the same rural area
to a single work unit could establish camaraderie which waso gender.
Malesa Femalesb p
oked 1489 (53.0) 2611 (97.7) <0.001
1322 (47.0) 62 (2.3)
1979 (70.4) 2456 (91.9) <0.001
832 (29.6) 217 (8.1)
2166 (77.1) 2107 (78.8) 0.114
645 (22.9) 566 (21.2)
2302 (81.9) 2156 (80.7) 0.241
2101 (74.7) 2149 (80.4) <0.001
2398 (85.3) 2244 (84.0) 0.613
640 (22.8) 1386 (51.9) <0.001
2171 (77.2) 1287 (48.1)
Figure 2 Gender-specific association between psychiatric disorders and unhealthy lifestyle scores after adjustment for potential
confounders. Adjustments were made for age, occupation, workplace scale, educational attainment, marital status, accompanying
child/children, salary, years of residency in Shanghai, cities experienced, daily work hours, weekly workdays, type of residence,
chronic disease, blood pressure, and body mass index. ANX Z anxiety; CI Z confidence interval; DEP Z depression;
HOS Z hostility; IeS Z interpersonal sensitivity; OeC Z obsessionsecompulsions; OR Z odds ratio; PAR Z paranoid ideation;
PHOB Z phobic anxiety; PSY Z psychoticism; SOM Z somatization.
96 H. Yang et al.helpful to relieve IeS.36 In addition, HOS reflects the intense
psychiatric pressures and conflicts of the migrants. Discon-
tent with the present situation may transform into irritabil-
ity, rage, resentment, or aggression, which may harm
individuals and society.
The current study indicates that mental health problems
may differ according to gender. This observation wassimilar to several studies37,38 which illuminated that the
female migrants had suffered more from hostility, depres-
sion, anxiety, phobic anxiety, and psychoticism. However,
some studies on international migration showed mental
health problems were found more in males. A study that
investigated migration from the Caribbean to the United
States identified an increase in the prevalence of common
Mental health and lifestyles in migrant workers 97mental disorders in men, but not women.39 A study
regarding mental health in immigrant men and women in
Australia indicated that men from nonEnglish speaking
foreign-born backgrounds may be at increased risk of
mental health problems.40 Due to the cross-sectional na-
ture of the present study, we were limited in our ability to
explain this finding.
The current study identified associations between nine
dimensions of psychological disorders (SOM, OeC, IeS, DEP,
ANX, HOS, PHOB, PAR, and PSY) and a cluster of unhealthy
lifestyle behaviors in migrant workers. These findings were
consistent with previous studies that demonstrated pa-
tients with DEP or ANX are more likely to practice unhealthy
habits, such as smoking, alcohol consumption, or a lack of
physical activity.10,11,41 In the current study, with the
exception of DEP and ANX, PSY was strikingly associated
with an unhealthy lifestyle in the male migrants, whereas
HOS and PSY were more typical of the female migrants.
Mental disorders can cause considerable functional and
social disabilities, which exclude patients from normal life
activities.11 Mental disorders are also often associated with
an unhealthy lifestyle.42 The identification of individuals
with mental disorders is therefore very important not only
because of the need to treat clinically significant emotional
abnormalities, but also to conduct behavioral interventions
that target risk factors.
Health-related lifestyle behaviors are important de-
terminants of disease and mortality and are fundamental to
public health. The disease load in migrant workers is more
serious compared with urban residents because of the lack
of abundant social security (e.g., health insurance and
unemployment insurance). Thus, primary prevention is
vitally important to migrants. Our findings indicate that
lifestyle modifications may be more challenging in migrants
with mental disorders. The maintenance of favorable life-
style behaviors requires the absence of emotional
distress.43 Therefore, mental disorders should be identified
in the early stage, and various psychological interventions
may foster a healthy lifestyle.
The current observational study has several intrinsic
limitations. Due to the cross-sectional study design, we
cannot determine causality between the presence of
mental disorders and adhesion to unhealthy behaviors.
Furthermore, data were not collected from native residents
in Shanghai; thus, the current findings cannot address po-
tential differences between migrant workers and native
residents. Additionally, the details of the participants who
had difficulty regarding the completion of the question-
naire were not recorded and analyzed in the current study.
These would lead to information bias and affect the survey
outcome partly. A prospective study is required to confirm
that emotional stress may lead to unhealthy behaviors.
Nevertheless, the current insights into the associations
between mental disorders and lifestyle behaviors in
migrant workers may facilitate the development of tar-
geted primary prevention strategies for this population.Acknowledgments
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